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(54) CELLULAR MOBILE TELEPHONE SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the closed 
loop power control performance and then to improve 
the error rate by using all samples of a single slot in 
measurement of ratio of signal energy to 
interference power spectrum density per bit to 
increase the number of measurement samples and to 
improve the accuracy of measurement. 
SOLUTION: The 1st-step carrier estimators 102 to 
105 send the estimated carrier signals p1 to p4 
which are obtained by applying the interpolation to 
the channel measurement value received from a pilot 
symbol generator 101 to a data symbol spare 
detector 107. The 2nd~step carrier estimators 121 
to 124 send the values of the signal energy per bit 
and the interference power spectrum density, which 
are obtained by communication path based on a 
complex vector pilot symbol p-d sent from the 
detector 1 07 and the reception samples r1 to r4 
sent from every communication path of diversity 
reception to a signal-to-interference ratio calculator 109. A power control command 
generator 1 1 1 gives a power control command to a mobile station in response to the 
calculated all signal power-to-all interference power ratio. 
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(54) \5m<D#m -k^^-^s&Ms^x^A 



(57) [£»] («EiE*) 

[US] -fe^-^iCDMA^rAt^USa;!/ 

^«*«[©il*«tt«*na. £Eb I otfa&BMSftH 
ftfifJRCanJV^TWflCdn, 7*lJ-tr y h E b I oKffli: 
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#M¥10-209959 



imon i ] ffisniiitt mmitmrnx § « -b;u5 - 

& iaFg©ffl^««££fT&?#g!^ 

E b I o (e* hi!S &©fi^:n*;i/¥-*W«Mta;*'S 

Eb I oSJ«fflom^©Eb I o I/^;^^CigtW 

[W*S4] I»:^l~3©vvrft*»fc::i3irvt, ftulB 
flWfili*tt3-l*^MB#fir*Hr^ (CDMA) ffl«« 

t a* *fu ms» 2 «»©}££# 

gg|3E b I otW^St: 

A#£tu mv&E b 1 o9n»atJu e b 1 o fctwr 

Sfcftt, W/l — ^Ttt*flfflHl©3fc«><OfBIWbr"v b&^jE£ 

t»*a 6 ] ts*« 5 tiB«^nfc^^ >*;i4t£o. 



wakr«^+>*;wt^i=y h. 

[»«9I9] »#5l7fc*V^ 'n- Kt*-**^© 
fc 4i>© S&iB¥fittu SufB^V ^- i/ r 4 Jbfftt> 

iz&-&£tis wm^m^^x^-^^y^^m^ 
«fHMK±* awa» 2 ©*!£«»©&«&&:, wia^- 
[it 1 1 ] m#m uz&^x, mam 2 mmcorn 

«*»VT»«a*^*-S&fc©tfnE^S:-£* & 
im$m 1 2 ] flft&S 1 1 fc&V^ iiyiBSg 2 apt© 

ho 

[§t#9 1 3 ] afc&H 1 2 t*V^T, HtfBM ^-y- >y 

IBM^ity^u^i^gfiiSfci^M n v hi>->^;i/i:m 
*>r;ujRJ|t©*«:ft-^it*cii:ftWai:r* 
5-*>*)\4&%.3.— y ho 

[n«a 1 4] n#m 1 2c*v^ tJ-y^u^^b 

tnci^T, *^;i/-7 F ©iJiBfli9* J *^-^ , ©iB 
H^, «fl*WK:»fl?i3!tt»©i:l/T3£«T**ci:feWfR 
h-rs^^>^;uji^^-y ho 
[§t*s 1 5 ] m&m 1 2 £43ot> mjfavTJSfb 

■T5fe44©B!liB^a(i, ^^^©JRMcaiWFiSftiStt 

fflbT, s^;u-^©ae^?gsi^ffl*ft»b, msd^ 

cii:ft«ai:-r4?-+>*-n^j.= » ho 

[IR$fl 1 6 ] ffi^fl 1 2 C*VNT, S 2 ©fc§R§©fc 



(3) 
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©ana, xw, ^©raJH^ffl&to©Ma£««^©ai 

m*m 1 7 ] if #9 1 1 est, vr % «-t«i3^t>-T 

ho 

[§f#JS 1 8 ] If&S 1 7 £*W£s «^t*Jt £© 
Uft#9 1 9 ] ffi&S 1 7 fcfcHTs TSWBSflBt© 

&»©iwa*i8tt. ^$«^©#t«fii£s awBiiHSsSft 
wmk-rs^^WEe^y h. 

2 0] Ifcftg 1 7 C*!^X, T^S^Jt^O 

m&m 2 1 ] iftj&gi 1 c&^x, e b 1 o -fttHrr 

*«Stt*«r3T % ±Eb I o*mWirZ>zt*¥ffit.t 
-rz*-+y*)\4E£3-—y ho 
[if &9I 2 2 ] if #91 1 C&^X, i^ISn v > h* 
itM33M£tts E b I o fetmrsiKHB^SC 

^+>*;i/fi^^--^ ho 

[if #9 2 3 ] if*® 2 2 C*inTx Mt33 v > K» 
£SI±*U£3ftfcEb I oftBrlOEbl ofctbttU 

+>>*-n4i*3.= f ho 
[#8BJl©Piffil$M] 
[0 0 0 1] 

(CDMA) ■fe;i/5-^tSgJ/7fA©fc«)0 
[0 0 0 2] 

[«£*©&%] 'CDMAUU 5 s y^;Hr-;i/5-«M«a« 
? A K #fr 3 ^M£2fc£-r 5 fcfcfcttffl $ 3lX V ^ 5 



3) tt, #tfc©5>*^AJ-— tf-Hfc#f**S«ft€?JB 
C1-SV><o4»©^©-5%©— " OT-$«So £X©-^— 

AX'fct, *il©^^ h^A|*I©^fg«^-{i N **i*ft 
©j^«#C*fc^fcSH6l5>*7^*--> (n-hi: 

£X*££o 

[0 0 0 3] -fe;i/5— gn&T*-* >*;H£> £*$)C 2 o 

3^E«© 4 jR©^CJt«r*«»]BSS»^K: J;-3T 
KEffl-WtBMSSns. 2#3©£ftfcJU V-f'J-7x- 
^>4*l$tt£#A,X-V>£>o WJ-^x-y^ot 

fc««Sii*fl£-3&*<©*[g*»6.rai^CS!W-r*«^ 
©a«ft^b**s. £ftC<fc^X, «fc*Wfcftl*.-&fc 

ftJMfrU *©*S*, 5F55£fc»Bi:fc5. WU-7 
x-S?>4^(±, mj#|nj (BP*, IE*[qJ) (-fe;i#E«-f* 

[0004] x-^-f yif^v^^mmm 

CJ±^LT@nTV^S„ biPU^?., [SJffi^C^S 
7s =r A t *5tt 5 ftJQMft&C J: ^ T?§ 6 ft Z> mtj^mt. 

gfa»c«s6«rajwa.=.y h*1fofci$^i^T^^■5»& 

XA*«3fe^^ifcS*JabT^ VM±*©fl!l© 

bTffi^a^c^ffl^nTi^So 

[0005] feu HiJwawtjEv^oi'isSu-rntf, 

#ffl^>7h^ — f >^ (M-PSK) &Z>^te.&1®W& 
WNttm (M-QAM) ©J: -5 * 

[0006] ?t ^^^iBTajs^Abfci^, nwm. 
-y>yjc:i^T^^>*;i'CffiKw* s ajT, ^©^ 



TO&^j£#[r] U S C D M A l/Tsr AT'&1$ 

[0 00 7] CDMA'>;ayAC**r3MS&S#©— 

AflRKWrt |I]l$l$£#:<£-f ^©tScT" CDMA 

ftfeft'-h©®-^*!"^ (signal-to-inte 
rference) ttt?SjHHSC^3V>TSM?ii5i-5 

UTJftawctDjEv^— y— c % j§^m©^--t>--<£ 

H" MtrTSfctf)^ «#Mfflittvvfl»S:SCDMA5' 

u-^;i/T-t;u3@iff Htawr 5 CAW b 
[o o o 8] a»y >^oi;i/-ytiWr-it asfibH 

afS^BSOE bio (try 
(Eb) M=F®>nt)Z^JU51±®m. (Io) it) ££9 

t>5<, bt\ ^y-75/7"3V>^5V^ 

s. Ffeswrrsi^ ®mm\*.*<mm 

^CiiK-eSSftft^ flPfcs 18>HKH&1 0 0 03 v> 
fix 8«lJ8**i^bfc«DErfiI©?-*>*;i'ftjpJfflbTs 

[0 0 0 9] HM/-:*DBfl<jtt N SjS&3H!*ft€*i& 

fell, £©ll;i/-:/MEt IE*«tl«S»*|qlU> 

^©#jf#&s£<fcv^^&eaffl*#^^£fw 



#H¥10-209959 

©M 5»f U — jWfrS* < T* £ £ d £:T ; fc £ „ 
[0 0 10] 

[^^^bi^ii-rsRM] cdma^tac* 

ItSBER (K»bx5-V-h) /FER 
©ttlBtt* gfl«±)©£ft 
S WC*tf *H;i^^*iBHB«!r*CBQfiH« b 

AWW©fc»C;Eb I o*IEMCai*-r«c:4:tt, CD 
M A 7 — A ©ttt E£ fq]± £ * -5 44 £ ^ 

^*{±, 5 ©1ST* fe-fc 6-r 
TffrofijRttoHS^Eb I o ft 5. 

[ooii] awiau ^c^arattiftft^-^sMJ 

^^Tf#e»tifc^^>^;i/i!i^fi:^MP^bT^ Pi^^s 

©fc&©S*ffifflSUffM*i5:^-^So ftV^CDfil 
< s 7a:-S?>y©*«ffi#ftiE*C}fjeTf*ftl^ IS] 

-fPf h S/ >7|?;i/©afiK: J:-3 T *t b S}i^$:ft/J^Rg(C 
SI^dui hM5i^-^^>^;i/©ht 
HU a^fS < s E b I o a^©fcft©-»<-f n h 3/ >4f 
Mlt^MtSutlt lESS^Eb i oiii^t^-rs 

[0 0 12] 17D5I bfefe!)©;HD-v hi/>^;i/© 



(5) 
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(i) *iEWc«£r«£fctt^iirfl&T?fc*. 

/gb fctH&bt, *>&?)©air###?>ft3o 
^ctfttf, B^n$tifc«^ (*iia*nfcaep« 

bTl¥tB£ft3o fi^ttatt, B^Wff^^^ffl-r-S^ 

uu m^mtisn^mtKDit (s/d ans^a^ 

<£T-T5o 3 6fcl^BM*Jb s J:i>lMWfJ&*ftS© 
T-ftftfcf, E b I oifflJEfctafcS^ftSo 
[0 0 13] 17Dfh C«t« 

B#, «HCiaSSKCSrt-4S/IS!F&*«fiV^ £9£ 
«£g#fc*rbTfcfc, »#©-»W d y HHIHfcfcttSift 

g««S©B E RttfBSffi-FStf*. 
[0 0 14] ^fti9>;U #3gBJ§©g8<Jfct, -b^—mm 

wricfc^RTte-cfti. *^©aw{±asit 
MiBix0©feA©fr^ k-Os &mztitz*m*mm-?z 

[0 0 15] iiWIiCDMA^rACtot^ 

iftSHs ^©{-feoaii^ftsfci* 

[0 0 16] Eb I oJHJg©ffi<Stt*«tW»flCttH;i/- 
T^^jftlJlBncfc-aTefiSR^ir^tftS. *%BJlttEb I 

o «£©&#>©*?«, fio, &#^nfc*^s:ii^bT 

ft, *©*&*. S«»C*»*BER/FER©ttteA« 

stsct^ts. ^tie>©asc«t«t^T, s/jx^a 
[0017] Hyg^?£$£ftstti£&?f £ 

d v hS/>jH;Hf HI¥iSt*»j-4«aS«iifie©ttlBft3S[ 
#b, S^iiTV^-'WD'y bS/^#;HRft«'i>*-& 

[0 0 18] 

[BUHftlRfe-r *&»©*«] Eb I o«**J;a«»ai 



Aft5Wi;*ny h^ill^nSo l7D5»h>t)©Eb 
I offi!l^£lc:g-3v^T\ yy^s^li;^- ^ 

%mmiz&^T, mmyj^-i'y'j (m&x&^mst 

tBfcH£ffl3ft*. : 5H»ttaitt*©^«!l©fc»fcfTfcft« 
& ©T- ft 5 , ?ffi&U®*ftlitt?^©iftttl£j|i i: (±-8c 

&, its 2ispg©«!i^/jf ££*ri- say**-**. 

Cs g®«^©S9lftl»*-r5fci&K:fiMi*n4. ^2 

ft, l ^-^©WF^©M^#;Pf£ift;&fc© kJRiw* 
ft5o #* r ;u-7 r ©-9->y;u©jRJH3«tw 3 FiS* s , 
Jfi*J:VS/lft«btf *fc»K:fftoft*. f^.T©^ 
6 ©m»fii^«fc^^ffl^^«l^fasf#5 
fcftfcMBflSftS. .i©KSSftfc«3liKtt» §fB«^- 

(aaH#i»£jafftfc«©ra^) ©jfjtsftfcflrc*)* 

S 0 Cl©i5£bTtt;£2ftfc{i-s§S:{£fflbT, fi^« 
bTJt?££ftSo SB2S»K:*«-«}6JE©IS*H:, 

©tttH©Hu vsmm^&vETo i oajEawtcflejus 

ft£>o 

[0019] s<i«^«5ft^>#;i/3i5-iH«T?»f^ 

LTV>SB& EbIolfe£fll©»aE*J:VfB«*tttifcJ£ 

£ ntz.?-* is -T « Z. £l lz J; o T |tB±T 

rv-yyji'CDmifimia-r^ii, Eb i osifcn?— *e 

^•&^^i:* s, r*^5. EbIoaKx7-tt, ££>fc 
*2g!!B©if3eSfT-5ifcK:J:-3T*»«:t)«W>-r*. 5 s 
-^J/^MEbl o^«tim^«-^Jt^©P*© 
*rr*Jf*K*V^Ta&o. MSS«9tj&fe«tVE bio 

[0 0 2 0] ±IBbfc«t'5}c:, Jt3£K:*v^T»S*ftfc 
^CJRff^iW^lWSaM^SWBtU Eblo 

^iffii^-rsfetots ffiaftTv^s. s/s«^«^©{in 

fc, fiV^S/I*J:WS»jffl#||lttt*«-5Eb I o© 
ii*Mfct, i©*a-Ctt«tD/J^<J&*©7f, Ebl 
o{±, ;©^^bfci^, J:5{g(,^ft}c:$ijffii$ft 

T l ^;i/—rrt©Jf3!BfeKtt*©^;u— ^"t:©#iB# 

u ^»ffl^Ds»hK:*r-r«Jt«fctt««La:v>. be 
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[0 0 2 1] 

a. *>u a»*#iftft?>K:i*^ 

[0 0 2 2] ##6BJ3-?fct, WSft^ai— 3?i/^*^aR 
U i/*^A^S£ffc£«^6^/i:>5&^;*f AqF$s 

[0 0 2 3] 

nTV^So Sitlt WW Of h->>#;K ft 

*;i/C«to^ it«£fTOo N/MJtttl 5£D*gv> 

>#;U©&Mfc£, »*1*&5"C&3. &M#lJ;t>* 

[0 0 2 4] **WC0\ Eblolil709 h©MH8 
HU 1 *o v MDJMrtK 1 -oMwmti*m&1-Z>tzSb 



Mc««*n5*©i:iB£*ftTV^*. 
»*»£-fcfcJU «3**©«Sftia±*-B-*&tf>CN *n 
y h- ©^flMMfrCWintoa^-f Dy hi/ Af 

So 

[0025] H;i/-7^iw»*j:tj«iKafe«at3fefflfc«> 
©#»w©#«fcfHtofci&i!B-r stat* m 2 u 

sfflM^flwitts «pjt©»»»k©a«cffiffl*n 

ri/i^3>Vit er b i&^&frW ilflt ±£ 

^^v*©flb©^tt5*sftTv^^. 12m 

2 O©^ LfcT VrtfiV 2 -=>©*fcfc LfcS«->^^ 

P'fji-i'T-'t stoWrfeft*. i*«t 
n& z>mwmx®m~? siifsisr sm l,t^ 

1 0&t52 0 i:*#bTV>§„ 6-iI«S&©gf8*i (U- 
+ 7 -Y 11-1 2*S«fctf 2 1-22) ttlAtUSt^ 

h 4 ott s««^6(ftfflxi«BB*affl-i-«. g 1 
SMffciJ^T, *-*>*;Hffe3-=y Mt /wnjih 

u ^«it»a©fc«>©afi*«as«*»«. *«ttoti*& 

S6«#*IK©»HiK:fflffldni. ^ ^— 
[0 0 26] ft >*^Jtfei=» h4 0li^ ^ 

*©»«Hts«-*Eb i oftfewtu-a. ste^nfc 

E b I o U^Vl/CjasaFb^ I3SS4 0 tt> S{i^Hi§7 

0 ^<Dxts t ut-** e»n*«*w»3 v > h- 

5o Wil»©J;5t, **WK3V>I«it»©bry htt, H 

mmiz&^x&mztiz. tsm^vyh-it 

■th* gmHtltzEb I o«iJ^{S* s -lr;t/Sa7'n-byy- 



* 6 «fc -5 KJI^T 4 o i£«£fii§ 7 0 HU &%.<D#WlR 

^mm? z fcto©^— *r-mx<om mm mtuw.*^* 
jt*i= * m o *» t>mt>mmi vynt:^ 

[0 0 2 7] M-y->^©iyv Os> T»S/>#;HI8llHf 
$LX-&Zo ^OJ^&aaSftfe^ffi©**^ «^ 

* "«t Tiw- m^^fc¥JSfiso^&ste-r-5 ci \z «t -a t# 

Me an=C 1 = ( 1/M) 

) = 

= (1/M) 

) (nl al* +n2a2* +. . . 
[0 0 3 1] S=Me an • Me an* 

«lt, it££ftfcTOT*itt&©aT?fc&:fo;Sft 

[0 0 3 2] 1= (1/M) {(rl_R-Mean) 

(r 1_R-Mean) *+...+ (r M R — Me 

an) (rM R — Mean)*} 

W-tH^ntz^m (mean) ±1BC lT?jj*£ 

nTl^*J:'5CaBa£««^®JiSEfirT?»«. t>u CI 

LT«££ft£$5»£-&!)s CojW&ir©;*Oy h©M 
[0 0 3 3] 

pm= [1- (m/K) ] Co+ (m/K) CI 
££T% m=0, 1,2,..., k-1, SfeK = N 

[0034] w^fFsB (ssi%ttn) #@^$nx^s 



(7) WSBTl 0-209959 

iSEbl 0i»JE*J:i«lKaii!ai3£t:r3ViT, WTT-tt 
{rl, r2, . . . , rM} J±«jRjRCDjg-CUT©J; 

[0 0 2 9] 
r 1 = c 1 a 1 +n 1 
r 2 = c 2 a 1 +n2 
rM=cMaM+nM 

{c i, c 2, . . . , cm} ttwmm^. 

{nl, n2, . . . , nM} tt^aWi^ (y^Xft^ 
tr) 

{al, a 2, . . . , aM} ;HD'yhi/>^ 
T-fctK Mtt^ny h^>>7}f;i/©^T-$)?)o ±T©ft 
^fctra*8:fe.kWratfftffl (I/Q) J*fl*#"r.6*JMft 

[0 03 0] a^^tiite^-^^ -5 ^ 

r 1_R= c 1 +n 1 a 1* 
r 2_R= c 2 + n 2 a 2* 
rM R= cM+nMaM* 

lal* =a2a2* =. . . = aMaM* =1 > f& 

tot>> •vnrfWfcisy (m-psk) km 

(mean) ftffffl-frSi^ 

(rl_R+r2_R + . . . + r M R 

(cl + c2+. . . +cM) + (1/M 
+ nMaM* ) 

*WfctfciT-£3©T\ «6*fttti©lR)XSt^A s nrfgT*fe 

[0 0 3 5] >vfny h^>>Rn/©ft#^i;* % Eb 
Io©»£x7-tt/J»*<ft!), MaSfcJffeE^-fcfcM 

-f D y h ->>^;U©|jjM©tiADfc:#oTM / i>-r5o Ufr 

> u ft^ * «& 5<z. t c J: s x -y- > ©St ft ti i □ $ 
[0 0 3 6] ^^-i/T^f^lt 7 

«*-*&«>©#* u^»t& a. y-f^-so^f^r 

C*stt«Eb I oateCIS6ffl*ns*atH:2flDfe^ 
T> M't-i'T-'fm&mttB bio ftiBte-J-**- 
& **V^tt N «IBB«C9WtEbJ:Iofe«£ 
U iDff/¥^{b1-5Cfct«tot, ±EbIo4i^ 
fgi©;>3i£{±, ^-T^-^-f^M 
*ftffl!ffl U&i«£tt, Eb I o#f£<, afsiSOffe^li; 
WCIWbt-* «fcd*:*»©tt«K:«-bTtt»o4»jpJjSi*s" 



(8) 
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<S^«^®Eb I ofcBERCDBl«tt, ilfSE&R 

*n**i©a«»c*w«Eb*j:wi oftgy^c 
«ij^lt, ±Eb i oft^T4&«&fc»«»mas<* 

**tt»2ffl;6fSre.fci>ffi^Eb I o<!£fSiJ$P;*ft£o 
«S«at«i5-ffllB»tt» »2©2r$S©EbIoiIi£ 
Wit, J:&/J^fct.©kfc*, jj8i£$tff;t 

9it*v>TBwi*n-cv^4Eb i oai?E©fc»ctt, as 

2©#ifc&s<gffl;*ft-5a s s aa^o^i©^s^ffifflbT 
* «t v\, mmmm*&f% b£?ii^©fg 2 ©#&&£ e> 

C, %g?£ft-5T*&3o„ 

[0 0 3 7] ^^-^*tt£ttWT©J:$fci63RT? 

m«©aaE*ffl«u 2o©sme& (a, b) © 

giaAB (a) 
{r 1 a, r 2 a, . . . , rKa} fcfcg«£Si{f-^ 
{p la, p2a, . . . , pKa}ttiH;vfD9h 

m2m(m (b) 

{rib, r 2 b, ... , rKb} ttSWBSHH®^ 
{p lb, p2b, . . . , pKb} amt/Uxiif h 

[0 0 3 8] ^vt-S^fg^fcJlVfbfcH^tS^fc: 
^-r5*aa^©S««^ {rlc, r2c,...,r 
Kc} tt N &5£T*&£fc>£ft3 0 

[0 0 3 9] 

rlc = rla pla + rib plb 
r2c = r2a p2a + r2b p2b 
rKc = rKa pKa + rKb pKb 
M<DVt t ^'>r -f IZ-mt-f % Z. h is Z . 
[0 0 4 0] ;\— Vri/V-alsT—* {d 1, d 
2, ...,dN}#{rlc, r2c, .... rK 
c} fcffi-sTW&n*. ^©^-Kft^^-^fi, 12 

5. cm e>©^— K-^i/ v a # >#;u£©Kn© 

S>Of-^/;W D y b'** Wl/ {d 1 , d 
2, . . . , dK} jbVJIM3ft«. -^C^lIK 
fflfc»©* 2SfWt«* l WTC|llW**l*. 
[0 04 1] fifiSSfi? {r 1 , r 2 , . . . , rK} 

(DM- >7>#gf|£|&*-r & tztblzMM t EWE** 6 ft 



5o lME©&tofc: % f-VWDf ^ {d 

1, d2, . . . , dK} #{&ffl£ft3o EHECfco 

»Mbfeit>7 , ;^M'&?.^#*«tt>"¥^b©fcto 
trlUb^initiHS^ftSo EMESk. JWT©fi? {rl_ 

R, r2_R, . . . , r K R} #f#£>ft5 0 

[0 0 4 2] 

rl_R = rl dl* 
r2_R = r2 d2* 
RK R = rK dK* 

@te£ftfc-y->:77U {r 1_R, r2_R, . . . , r 
K_R} * LI ©•> ><l?; Wo 3 (a, 
b, c) (K=3L).^^ 

{r 1_R, r2_R, . . . , r K R} (±WT©i 

ofcfHiET'&So 

[0 0 43] {rl_R, r2_R, . . . , rK_ 
R} = { {ra 1_R, ra2_R, . . . , raL 
_R} , {rbl_R, rb2_R, .... rbL_ 

R} , {rcl R, rc2 R, .... rcL 

R} } 

-feXlbZhm&t&li, ¥±9ffl (mean) # N JMff- 
[0 0 4 4] 

M e a n a = C a = ( 1/L) (ral 

R, +ra2R + . . . +raL_R ) 

Me an_b = C_b = (1/L) (rbl_ 

R, +rb2R + . . . +rbL_R ) 

M e a n_ c = C_c = (1/L) (rcl 

R, +rc2R + . . . +rcL_R ) 
»2SraC:feW5«»*«^©«£« {z 1, z 

2, . . . , zk}#, mn&*.v¥i%<h{stzmc_ 

a, C_b, C_c%W3?Z>Z£lZ£r)T£m-gtl 
5„ ZZX'lts 2o©^bTft#*ftfc 3 F±afiiHC* 

vsmimwifimmittiZo «na, 

%#*T*iS§S*ft5o Elte^ftfcSiSfS^ (^H* 5 ^* 
£ftT^S) coj&ZM {s 1_R, s 1_R, . . . , 

sk_r> imfeztitzmmmw^tmffiT'&y), kx, 

[0 0 45] {s 1_R, s2_R, .... sK_ 
R} = {z 1 , z 2, . . . , zK} 
Til? {i 1, i2, . . . , iK} fcfc, EHEjarftfc 

M? {rl_R, r2_R, . . . , r K R} fcjffc 

fl? {s 1_R, s 2_R, .... sKR} £:©[B© 
Si:bT}t**ftS©T\ &5£T'&£fc-rc:i:#T§ 
5o 

[0 0 4 6] {i 1, i 2, . . . , iK} = {r 

1_R, r2_R, . . . , r K R} - {s 1_ 

R, s 2_R a . . . , sK_R} 

ffit^flMjSBu {s 1_R, s2„R, . . . , sK_ 
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r } (omti fc * -a Tit£ £ ft* ^mmmti i { i 

1, i2, . . . , iK} ffllWliotfl^iXS. 
[0 0 4 7] ^;u->nfe3eW©»fc-j-SckCJ:-3T 

fttiOTfeifcflBfeaFftTvis. rtoas&R 

f±> gftra&ftdfll (AFC) O^^ttti^tftl; 
S 7 i-^ J:VJS*R Y V V h CffcfrLT 

CD * £ T' tB* * £ ft f - < & Wft tfft e. ft V\, £T ©ilS 

fflf%<D±E bio *IWir5&ftC*S^*ft5. 
[0 0 4 8] E3tt> ^i>>*;Mg5fe3.^y h©£!L3I& 

LTs u~+a««rt<o#3i«»<z)tiJP8ftTfce)i3*ft 

So 40©iISg©«^#^;;irftT^Sa s > l^fr&SR© 

y -< y s wiiift f»c*r bx *tHBc-*wb-e s 

So aKI«9l*a.=. y h i±|5I-©S«S&®^ r 1 ~ r 4 

*^'t-^7V*S£83 ofcraas-r*. 

©*§*£& 6fctlH;fri:LT^;L6ftSo 5^>*;i4f 
KE*ftT^3.fc'3fclH;w-7Tt 

[0 0 4 9] B3 £#JB LTlttUif *. >*;ujft£ 
r4) TSSo 

[0050] m immzm 1 o 2 - 1 0 5 i±, 

$/ > jtf M: J; *. 6 ft t n 3 ^ + y^jvm&A 
Pa-TSo Jf£JKSH8#9p l-p4fc)U *w A-S^r 
fe^HX 1 0 6^©A2Jk LTaWj£ftSo jrw—i/ 

r^e^i (1 0 e) ttafiitti^sraiwwfctt^r 

So ig£fgio6T-«u *-r* 7i-yy^«gs»ii 

*crafetofcM*J&ina#-5;{.e>ftS. *S££ftfcfll 
*tt5 s -*S/>«I?;i/ : 3HI«*ttJSl 0 7^*5>ftSo 5 s 

v\ ^itttadftfc7*-^3/>*;uStti*f 
^"1/^*1 0 80^ ^flttftW^ftfc^-^S/yjK^fcK 

jfet*v^-caaifti»5fer*fci&cttffl*fts. 



[0 05 1] £2J3l»i£& &2J8|lltt£Sl 1 2 - 

1 1 5£{gfflUT, §afiK«t^fT^ftSo g-aMES 

g2«iitt%*&E£& (121-12 

4) ii^©^aiCDfc«)C0^j6{i^z l~z4^i 
S, ®^/^F&«£#t^§§ (1 2 5- 1 2 8) ttmtt 

j:wTaj**ftaBg-r«. «ee»TaB£*ft&±T©® 

^FaWtAtt, «^/ ; F«Mtt&I/-MHW|i 09t 
^ 6ft So tfffill 0 9ttaBE#ft5t«*ftlS^-rs 

^fc#T#«*ittt:7 , Ds>* HOCi^TEblo 
tSS»*ftS. iffcSftfeEb I ofctm^jftJfflJnvv h* 
^1 1 lfc-^A&ftS. **ftijflp=iv>j«^si 
1 1 tt % ^KJt*^ftfcE b I o SflfSOE bio izft 

L-r^«6»St*ftfcL*V^a[ (E b I o T H) fcthtfc 

. fSo Eb I o_TH{i»7 , D-fey-t?" (El^^ftTV^ 
ftV^) t«toTl9S£*ftTV^. **fW»3V>l««^ 
g§l 1 ltt^CDit^S-5^Tx «AttUWi;vhfe^fi8 

u* &mmizm^ j 3-z., asm&wim<Di&mmti&i&< 

ift^jMM^ftSo 

[0 0 5 2] B33t:^ft&»2aiWf3fe»l 12-1 
1 5 C*f*ajBS©Blffl**. H4Sffl^TB19i*ftS. 

r;i/r = {rl, r2 rK} fe^syt:* 

n^-rscit^i^TiifT^ftSo cicDa^ 

{d 1, d2, . . . , dK} T-*6t)^ftSo =r—5> 
^>>^;b{i^(l^ffiiSgT-^^ftSo W&&y7)\>v 

_R = {rl_R, r2_R, . . . , r K R} 

^D^2 0 2{IJ;-pT JfliCD^;i/— yc^-fa^- 

ft* ^^;i/-7"«±K/jit>7 , ;i'§#bTv>sihtft 
s 0 : &^;i/-7't*sitsif>^ , ;i/cDmffsi>* 5 F^(±^n 

y^2 0 3-2-0 5tJ;^T*ff*ft«. MHS2 0 6 
^T07*aAl/-^ 2 0 3-20 54»&©*f, 
^b*ftfett*MIBU z = {zl, z 

2 zK} •CjS#ft5«St8£j£ttfcJ&af 

S. ia^Jf^fSzii, RISBtft»©fc»©ttlj!3fcUT-* 
*6ftSo Clft60ffi@l«at€fB«±^fc* £HMtj£%© 
SliEMS^OJt^fB, -Tftb^, s_RTft*5. g 

^■«*3f^f§2 0 7{ifl^«*S*S[tBrSo MS^2 
0 8 tt> r R fcjffcllMEft* s _R P^©MSr tf 

jf-r*. ttffdftfcSttTawt^oKftfflrr**. 
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[0 0 5 3] 

im&wm *mnx&, Ebi o$j5£© £#>©#? 
b i omfe<Dm&&&^£tix^z* t&mznx^zj: 

$&B E R/F E R©t4t&#&«£tU §{i*£©{Ii§© 

[0054] jiig^n-rvAs^tt, 

-^£i±3;it£<fc-^ Eb I o$M©-tf->:7Vt/©$(5 
tiiD^t-a-5Ci:*ST-^5o «*»£©£&>>£, 
Y<D±T<Dy->Z?Jl'$:&mi~Z>Z£X\ Ebloite© 

[0055] Eblo Sfljfcc^ 2 f&ll©flt;££<£ 

sus^n-tu^s^ e b i oSte©fcfe©^ liept 

S/^ttt-f SEb I o©®PJf&£#c:©;fri££J;oi: 
'.h£<T'£3©T% 3@l«mAl^Eb I o©t§£r«fc!3^ 

[0 0 5 6] -y-^^i/^^u-T-t^fa-rs' 
[0057] *»rac*i^T, mmm&ztE 

[0 05 8] ^H^ffit^^S^- 1*5=5/ S> 3 
©flMSttfck «H0S©fci&©y>f A— >^ >f *§1§r«^© 

(yN>^T^^) ^©&^i^**i^tfj&$3n3. 

[0 0 5 9] £6>C % ^^CDtt^SEPOM^tttts Sft 

©£B&itT'£5o 
[0 0 6 0] £6 C % fcWBfcfcHTau SH2ISM& 

^©*ru^«fli«#i&**^b-tv'»a. sim^n 

Wtt*SfS±3** gfi*DBERffifE£gfc#LTV> 
[0 0 6 1] a#©-»vrny MtBBftffiffllyTV^lKaS 



bSfcV^fcjftPfcS. *^©i,^^A^ffl-r-5^ 

IWIH*»Wffl^'f PfhS' >#;HiBB*tefc Jttt Lt, 
if in $ * 5 £ 4: # rJb 6 tf & 5 . 
[0 0 6 2] S&C* *»raC*V^Tx *2SB(fi N «■ 

^;i/-7'©-y->7 , ;i/&¥^'fb-rsc:i:(3«fc^T, Htm 

[0 0 6 3] *fe N ;W8ifi©S'*yAfcHfj£^-*>*;i/ 

[0 0 6 4] asearnTv^4J6 2gautjett, jost:** 

^©It^Ml^OTUS©"^ JHg£ftTV>-5;£ 
[0 0 6 5] ^RlfcSBS^n-C^S^T-AfctN "tV 
[0®©tS#^S£H^] 

[Ell] jKSS^^A©:? A 7*— b<&^UT 

V>So 

[0 2] *^B^©^;i/-^«^jfflisu ? aS3i«ra^{c:K 

lit, •fe;i/««fi©cDMAaflw«/3Sifi«ft^-r^' 

[0 3] aftfSWiWSflaafnTV^S^-^^-n^iyE-i^y 

[b 4 ] as 2 gm&g&ffi&fi: £ xm 3 ©*■ +• >*;wt 

Yx&mznx^z>m'%/mmnt>mj£.<Dtztb 

©4W£Pb<^UT^£ 0 

1 : 9tM?4)]/* 

2 : 

1 0 : U-=*r 

2 0 : * 

n-12: &mm 

2 1-22: Sfta 

3 0 : Wa-^t^^ 
40 >^;uffi^- y h 

5 0 : -f >*-U-t:>y«PI»» 

60 :Viterbi (tf^ K) ft^M 

7 0 : SSiSgJSiSI 

10 1 : >\-4 D y h5>>^;U^H 

102-105: mi ®im&m&&B 

10 6: ^^-^^m^I 
10 7: 5 s — ^S/>*;i^flBttaS 
10 8: x'^T'l/^lt 
10 9: a^TSittfttWII 
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